INTRODUCTION
============

Treatment strategies for patients with rheumatoid arthritis (RA) have changed over the last decades \[[@R1]\]. In the 1980s, anti-malaria drugs and drugs with gold and sulphasalazine (SSZ) were the most common medical agents in treatment of patients with RA in Sweden. In those days the medical treatment was pyramidal, and in addition to analgesics the initial treatment was with non-steroidal anti-rheumatic drugs (NSAIDs) and in a later stage disease modifying anti-rheumatic drugs (DMARDs) i.e. drugs with gold and SSZ \[[@R2],[@R3]\]. In the late 1980s methotrexate (MTX) became available as a drug for RA and became successively the first choice because of its positive clinical effects \[[@R4]\]. Additional studies showed that a combination therapy with MTX and low dose glucocorticoids (GC) was even more effective than MTX alone \[[@R5]-[@R7]\]. In Sweden the recommendation in the 1990s was initial DMARD monotherapy and early use of low-dose GC, and "step-up" combination therapy reserved for more severe disease. By the development of new drugs the therapy of RA

The intention of this study was to compare patients with disease onset in the 1990s and the 2000s, respectively, i.e. two periods with changing treatment strategy, as to disease activity, physical function and pain over the first 5 years of disease, with special focus on gender differences.

PATIENTS AND METHODS
====================

Patients
--------

All 2542 patients were recruited from the Better Anti-Rheumatic PharmacOTherapy (BARFOT) study which is a Swedish observational prospective multicentre study of patients with early RA with the intention to improve outcome. The patients were included consecutively between 1992 and 2006 when they were diagnosed with RA. They had at inclusion a disease duration of ≤12 months and fulfilled the ACR 1987 classification criteria \[[@R9]\] and gave their consent to participate. The patients were assessed according to a structured protocol at inclusion, 3 and 6 months, at 1, 2, 5, 8 and 15 years, a protocol not changed over time. In this study, data for the first 5 years follow-up are presented. The patients were treated with DMARDs in accordance with the recommended treatment strategy in Sweden as described in the introduction. Current treatment with GC and DMARDs were recorded at each visit.

### Clinical Disease Assessments

Disease activity was measured by the composite index Disease Activity Score, calculated on 28 joints (DAS28) \[[@R10]\]. This composite index includes number of swollen joints (SJC28), number of tender joints (TJC28), patient's global assessment of disease activity (PatGA) measured on a visual analogue scale (VAS, range 0-100 mm, best to worse) and erythrocyte sedimentation rate (ESR, mm/h). DAS28 was calculated by the formula ((0.56\*sqrt(TJC)+0.28\* sqrt(SJC)+0.70\*Ln(ESR))+0.014\*PatGA. As a comparison disease activity was also calculated as DAS28-3, where PatGA was excluded ((0.56\*sqrt(TJC)+0.28\*sqrt(SJC)+ 0.70\*Ln(ESR))\*1.08+0.16).

Remission was defined as DAS28\<2 .6 i.e. the European League Against Rheumatism (EULAR) criteria \[[@R11]\]. EULAR response was calculated as described by van Gestel *et al.* \[[@R12]\], in three groups: no response, moderate response or good response.

Pain was measured by VAS (0-100 mm, best to worse). Functional disability was assessed using the Swedish version of Stanford Health Assessment Questionnaire (HAQ) (0-3 best to worse) \[[@R13]\]. Radiographic changes at inclusion were assessed according to ACR 1987 criteria for classification of RA, yes/no \[[@R9]\]. ESR was analysed by the Westergren method and rheumatoid factor (RF) was measured according to the current laboratory standards at the hospitals.

### Statistical Methods

Statistical analyses were performed using SPSS Statistics 19 software. All significance tests were two tailed and conducted at the 0.05 significance level. A Bonferroni correction with significance level of 0.005, would not have change the interpretation of the study. To test differences between groups Chi-square was used for proportions and Kruskal-Wallis with post hoc pairwise analysis, when comparing more than two groups, or Mann-Whitney, when comparing two groups, for continuous variables, because some of the variables were not normally distributed. For over time analysis, with-in group comparisons Wilcoxon's test was used. Correlations were tested with bivariate Spearman correlation analysis. Multivariate logistic regression analyses were performed to assess if inclusion in 1990s (group 1) v.s. 2000s (group 2), was associated with being in remission. The multivariate logistic regression analyses were controlled for gender, age, disease duration, smoking habits, RF and DAS28, pain or HAQ at inclusion. DAS28, pain and HAQ were included in separate models due to high correlation.

### Ethical Approval

Ethical approval was obtained from the Regional ethical review board at Lund University, Gothenburg University, Karolinska Institutet and Linköping University at study start (LU 398-01; Gbg Ö 282-01; LI 01-263; KI 02-075). The study followed the guidelines of the Helsinki Declaration. Written consent from the participants was obtained.

RESULTS
=======

Characteristics at Inclusion
----------------------------

Of the 2542 patients, 307 patients lost to follow-up (172 included 1992-1999 and 135 included 2000-2006); 178 died, 15 moved, 19 rejected participation and 95 for reasons unknown. In both cohorts the patients lost to follow-up were older at inclusion, had more inflammation, worse physical function and were more often not treated with DMARD and/or GC than those accessible for follow-up.

The patients were divided into two groups, those included 1992 to 1999, group 1 (N=1084, 66% women) and those included 2000 to 2006, group 2 (N=1151, 69% women). There was no difference in gender distribution between the groups, p=0.217.

At inclusion, group 2 was older compared to group 1, mean age (SD) 59 (15) *vs*57 (15), p\<0.001, and had shorter mean disease duration, months (SD) 5.7 (3.0) *vs*6.1 (3.1), p\<0.001. In group 2 more patients were RF positive 62% *vs*58%, p=0.021, had higher DAS28, mean (SD) 5.37 (1.23) *vs*5.18 (1.25), p\<0.001, higher HAQ, mean (SD) 1.06 (0.66) *vs*1.00 (0.65), p=0.011, scored higher on VAS pain, mean (SD) 48.1 (24.5) *vs*44.9 (24.4), p\<0.001 and PatGA, mean (SD) 47.4 (25.7) *vs*44.0 (25.4), p=0.001. There was no difference in ESR between the two groups.

When dividing the groups by gender women in group 2 were older, had shorter disease duration and were more often RF positive than women in group 1. Furthermore, they were more often previous smokers, had higher DAS28, scored higher in PatGA and pain (Table **[1](#T1){ref-type="table"}**). In women DAS28-3 showed no difference between the groups.

There were no differences in age or disease duration in men between the two groups, although DAS28, TJC28 and PatGA were higher in group 2 than in group 1. Also DAS28-3 was higher in group 2 than in group 1. Trend vise men in group 2 scored higher in pain but this did not reach statistical significance (Table **[1](#T1){ref-type="table"}**).

Neither in women nor in men were there any statistically significant differences in SJC28, ESR or HAQ between the groups at inclusion. There was no statistical significant difference in HAQ at inclusion between patients with or without radiographic changes at inclusion, p=0.432.

Clinical Measures Over Time
---------------------------

The change in DAS28 and its components, SJC28, TJC28 and ESR showed similar pattern over time, Fig. (**1A-D**). Thus, these variables in both groups 1 and 2 decreased statistically significant already after 3 months and leveled off after 6 months in DAS28, TJC28 and ESR and after 12 months in SJC28. However, in group 2 these variables improved more, both in women and men.

In comparisons with-in the groups, women in both groups leveled off in DAS28 and ESR at follow-up from 3 months (p≤0.001) and in SJC28 from 12 months (p\<0.04) to a statistical significant higher level than men.

As shown in Fig. (**2A-C**), PatGA, pain and HAQ present a different pattern compared to the variables in Fig. (**1A-D**), with a decrease only over the first three (pain) to first six months (PatGA and HAQ), and women scored higher than men at all time points. However, there was no statistically significant difference between women in the two groups or between men in the two groups at any occasion.

EULAR Response and Remission at 5-Year Follow-Up
------------------------------------------------

In group 1, 74% of the women and 81% of the men reached good or moderate EULAR response at the 5-year follow-up, the corresponding rates for group 2 were 87% and 91%, respectively (Table **[2](#T2){ref-type="table"}**).

A higher proportion of patients in group 2 was in remission, group 2 *vs*group 1, in women 42% *vs*29%, p\<0.001, and in men 64% *vs*52%, p\<0.001 (Table **[2](#T2){ref-type="table"}**). Within group there was a statistical significant difference between women and men being in remission, with a higher rate of men in remission, p\<0.001 in both groups. At the 5-year follow-up the rate of patients not in remission reporting clinically significant pain (VAS pain \>40) \[[@R14]\] were 44% among women in group 1 *vs*48% in group 2, p=0.225, and in men 38% *vs*44%, p=0.301. Of those in remission at 5 year follow-up, 10% of the women in both groups reported pain \>40, p=0.866, and in men 10% *vs*9% reported pain \>40, p=0.632.

In a multivariate logistic regression analysis, there was a positive association between group 2 and being in remission at 5 year follow-up, OR 1.756 (95% CI 1.414-2.180, p\<0.001), compared to group 1. The following variables were included in the regression analyses: gender, age, smoking habits, disease duration, RF and DAS28 at inclusion (Table **[3](#T3){ref-type="table"}**). There was a positive association for male gender OR 2.652 (95% CI 2.107-3.339, p\<0.001) and negative associations for older age OR 0.988 (95% CI 0.981-0.995, p=0.001), present smoker OR 0.739 (95% CI 0.567-0.964, p=0.026), longer disease duration OR 0.941 (95% CI 0.908-0.976, p=0.001), RF positivity OR 0.615 (95% CI 0.494-0.766, p\<0.001) and a higher DAS28 at inclusion OR 0.658 (95% CI 0.601-0.721, p\<0.001) (Table **[3](#T3){ref-type="table"}**). Similar associations, except for present smoker, were found when adding HAQ at inclusion or pain at inclusion in to the model, separately (Table **[3](#T3){ref-type="table"}**).

Medical Treatment
-----------------

Treatment at inclusion and 5-year are presented in Table **[4](#T4){ref-type="table"}**. As expected the medical treatment differed between the groups. In group 1, one third of the patients (34% women, 32% men) were not treated with any DMARD at inclusion, although about half of those patients were treated with GC. In group 2 the corresponding rate was 11% in women and 14% in men, and of those about one third were treated with GC. In total, 46% (44% women, 50% men, p=0.039) in group 1 and 32% (30% women, 35% men, p=0.101) in group 2 were treated with GC (alone or in combination with DMARD) at inclusion. Patients in group 2 were at inclusion treated with methotrexate to higher extent than group 1.

From 3 months to 5 year follow-up there was no difference in GC treatment between women and men in any of the groups, though a higher rate of patients in group 1 was treated with GC at all follow-ups (p\<0.001) (data not shown). Over time there were no differences in DMARD treatment between women and men in the two groups. In group 1 the treatment tended to switch from SSZ to MTX and there was an increasing rate of biologics (6% in both women and men). There was also a decreasing rate of patients treated with prednisolone over the 5 years (Table **[4](#T4){ref-type="table"}**). In group 2, most patients (61% women, 63% men) were treated with MTX at inclusion and after 5-years follow-up an increasing amount of patients in group 2 were treated with biologics, 23% of the women and 15% of the men (Table **[4](#T4){ref-type="table"}**).

DISCUSSION
==========

This longitudinal observational study of patients with early RA focus on gender differences, comparing patients with disease onset in the 1990s and in the 2000s, respectively, two periods with different treatment strategies.

At inclusion, both women and men included in the 2000s had higher disease activity, assessed with DAS28, than those included in the 1990s, though in women there was no difference between the two groups when disease activity was assessed with DAS28-3. Obviously, the higher DAS28 in women was mainly dependent on the higher score of PatGA probably influenced by the higher pain score, as PatGA and pain has been shown to be highly correlated \[[@R15]\].

Also in men, the pain related measures are suggested to cause the higher DAS28 at inclusion in group 2. Thus not only PatGA but also TJC28 was higher for men in that group, and as TJC28 has a great weight in DAS28-3, it may explains that also DAS28-3 was higher. We thus suggest that the disease severity at presentation did not increase over the studied periods, which is in line with a recent report of early RA \[[@R16]\].

The shorter disease duration in patients included in the 2000s could be explained by the changed recommendations in 2000, which recommended an early treatment strategy for patients with RA. This recommendation was supported by several studies published in late 1990s, reporting that joint destruction starts early in disease course and that early treatment reduce clinical inflammation, improve physical function and diminished joint destruction \[[@R17]-[@R22]\].

The women included in the 2000s were older and more often previous smoker than women included in the 1990s. There are studies reporting a change towards higher age in RA patients at disease onset in recent years, which could support the results in this study \[[@R23],[@R24]\]. The higher rate of RF positive women included in the 2000s could be due to their higher age, since the rate of RF positive patients increases with age \[[@R25],[@R26]\] and could also be due to more smokers in that group \[[@R27]\]. These differences are not suggested to depend on differences in participation between the two periods as that was similar.

The medical treatment differed between the groups owing to the different treatment strategies in the 1990s and 2000s, though there were no differences between women and men in with-in group comparisons. Although there was no difference in treatment women in both groups had higher disease activity, more pain and, worse function over the first 5 years than men in the same group. In both groups fewer women were in remission and moderate/good EULAR response at the 5-year follow-up. Strikingly, this was also the case in the group included in the 2000s when women had been treated with biologics to a higher extent than women in the group included in the 1990s.

Over time there was a decrease in inflammation, assessed by ESR and SJC. The decrease was more pronounced in group 2, probably due to the intensified treatment strategy and the increased use of biologics. When it comes to pain and pain related measures such as PatGA and HAQ, there were also decreases over time, though with smaller amplitude especially in women but with no significant differences between the groups. PatGA and HAQ have been shown to be affected by pain i.e. have a rather high correlation with pain \[[@R15],[@R28],[@R29]\]. The treatment of RA has often been focused on inflammation, with the intension to reduce joint destruction. Patients, however, often rate pain as their main problem. About ten per cent of the patients in remission at the 5-year follow-up had clinically significant pain, which has also been reported in a study by Lee *et al*. \[[@R30]\], and about 40% of the patients not in remission. The pain at inclusion was probably an acute peripheral inflammatory pain, which was diminished by treating the inflammation. In most patients this treatment was enough to reduce the pain reported earlier \[[@R29],[@R31]\]. As discussed in some other studies, in some patients the inflammatory pain changes to a more non-inflammatory widespread pain \[[@R14],[@R29],[@R32]\]. Maybe this is an explanation to the long-term results of the pain related outcomes. The mechanism behind the alteration from acute inflammatory pain to chronic non-inflammatory pain is not fully understood, though animal models have shown TNF-α to play a role in the sensitization of the central nervous system \[[@R33],[@R34]\]. Studies evaluating the effect of anti-TNF-α treatment on pain in humans have reported divergent results \[[@R29],[@R35]\]. The incidence rate of developing chronic non-inflammatory pain is reported to be highest the first 12 months after diagnosis of RA \[[@R36]\], also described in acute back pain \[[@R37],[@R38]\].

The patients in the 2000s had access to a more intensified treatment strategy and biologics, effective to reduce the inflammation, resulting in more patients in DAS28 remission and moderate/good EULAR response at the 5-year follow-up. However, this strategy did not sufficiently reduce the pain or the pain associated physical function (HAQ).

The strength of this study is that it is a prospective, longitudinal study with over 2500 RA patients included consecutively, who are followed by structured protocol. Further the patients are representative for patients with early RA in Sweden at time for inclusion.

A limitation of the study is that there are some missing data, 4-8% at each follow-up from 3 months to the 5-year follow-up, which could have affected the outcome of the study. Another limitation is that patients could have changed medical treatment between the follow-ups.

CONCLUSION
==========

At the 5-year follow-up the patients included in the 2000s achieved higher frequency of remission and good/moderate EULAR response than those included in the 1990s, suggested to reflect the more active medical treatment. Interestingly, however, improvement in pain and pain related outcomes as PatGA and HAQ did not differ between the two patient cohorts, why also other mechanisms than inflammation might be of importance.
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![Disease activity and inflammatory measures during the first 5 years of follow-up. Group 1 is patients included between 1992 and 1999, group 2 included between 2000 and 2006. Data are reported separately for men and women. A presents the mean DAS28 in the separate groups over time, B presents the mean ESR in the separate groups over time. C and D presents mean SJC28 and mean TJC28 in the separate groups over time. DAS28; 28 joints-Disease Activity Score, ESR; Erythrocyte sedimentation rate, SJC28; Swollen Joint Count 28, TJC28; Tender Joint Count 28.](TORJ-9-8_F1){#F1}

![(A-C) PatGA, pain and, HAQ during the first 5 years of follow-up. Group 1 is patients included between 1992 and 1999, group 2 included between 2000 and 2006. Data are reported separate for men and women, A presents the mean PatGA in the separate groups over time, B presents the mean VAS pain in the separate groups over. C presents mean HAQ in the separate groups over time. PatGA; Patient Global Assessment, HAQ; Health Assessment Questionnaire.](TORJ-9-8_F2){#F2}

###### 

Demographic and clinical characteristics of the RA patients, mean (95% CI) values at inclusion (incl.)

                                  Women              Men                                                                
  ------------------------------- ------------------ ------------------ --------- ------------------ ------------------ -------
  N                               720 (66%)          793 (69%)          0.217     364                358                 
  Age, years                      54 (52-55)         57 (56-58)         \<0.001   60 (58-61)         61 (59-62)         0.271
  Disease duration, months        6.3 (6.1-6.5)      5.8 (5.6-6.0)      0.002     5.9 (5.6-6.2)      5.6 (5.3-5.9)      0.168
  Never smoker (%)                49                 44                 0.033     31                 27                 0.189
  Present Smoker (%)              27                 26                 30        26                                    
  Previous smoker (%)             24                 30                 39        47                                    
  RF pos (%)                      57                 64                 0.011     61                 59                 0.614
  Radiographic changes incl (%)   23                 24                 0.600     25                 25                 0.890
  DAS28 incl. (0-10)              5.26 (5.17-5.35)   5.42 (5.34-5.51)   0.004     5.00 (4.86-5.12)   5.28 (5.15-5.41)   0.004
  DAS28-3 incl. (0-10)            5.21 (5.12-5.30)   5.26 (5.18-5.34)   0.337     4.96 (4.81-5.10)   5.18 (5.06-5.30)   0.045
  PatGA incl. (0-100 mm)          46.1 (44.2-48.0)   49.7 (47.9-51.5)   0.004     39.4 (36.9-42.0)   43.6 (40.9-46.4)   0.040
  Swollen joints incl. (28)       10.3 (9.8-10.7)    10.3 (9.9-10.7)    0.704     10.6 (9.9-11.3)    11.4 (10.8-12.0)   0.096
  Tender joints incl. (28)        8.5 (8.0-9.0)      8.7 (8.3-9.2)      0.454     6.6 (5.9-7.3)      8.2 (7.6-8.9)      0.001
  ESR incl. (mm/h)                36.0 (34.1-37.9)   36.7 (35.0-38.5)   0.305     35.9 (33.4-38.5)   35.1 (32.5-37.6)   0.699
  HAQ incl. (0-3)                 1.06 (1.01-1.10)   1.12 (1.08-1.17)   0.090     0.82 (0.76-0.88)   0.88 (0.81-0.94)   0.221
  VAS pain incl. (0-100 mm)       46.3 (44.5-48.1)   50.4 (48.7-52.1)   \<0.001   41.8 (39.2-44.3)   44.8 (42.2-47.4)   0.139

RF; rheumatoid factor, DAS; disease activity score, PatGA; patient global assessment, ESR; erythrocyte sedimentation rate, HAQ; health assessment questionnaire, VAS visual analog scale.

P-values denotes the overall significance of differences between groups calculated by Kruskal-Wallis test if continuous or by Chi-square if proportions.

###### 

Demographic and clinical characteristics of the RA patients, mean (95% CI) values at five year follow-up (5 year).

                                           Women              Men                                                                
  ---------------------------------------- ------------------ ------------------ --------- ------------------ ------------------ ---------
  DAS28 5 year (0-10)                      3.57 (3.46-3.68)   3.00 (2.91-3.10)   \<0.001   2.83 (2.67-2.98)   2.46 (2.32-2.60)   0.001
  PatGA 5 year (0-100 mm)                  31.1 (29.2-33.1)   31.0 (29.0-32.8)   0.899     23.5 (21.0-26.0)   22.0 (19.4-24.6)   0.310
  Swollen joints 5 year (28)               3.6 (3.3-4.0)      1.7 (1.5-1.9)      \<0.001   2.7 (2.3-3.2)      1.2 (1.0-1.5)      \<0.001
  Tender joints 5 year (28)                3.6 (3.3-4.0)      2.1 (1.8-2.3)      \<0.001   2.1 (1.7-2.5)      1.3 (1.0-1.6)      0.003
  ESR 5 year (mm/h)                        22.3 (20.9-23.7)   18.0 (17.0-19.1)   \<0.001   17.6 (15.6-19.6)   15.3 (13.5-17.0)   0.185
  HAQ 5 year (0-3)                         0.77 (0.71-0.82)   0.69 (0.65-0.74)   0.071     0.51 (0.45-0.58)   0.42 (0.36-0.48)   0.080
  VAS pain (0-100 mm)                      32.8 (30.9-34.9)   30.8 (29.0-32.7)   0.239     24.1 (21.6-26.6)   22.5 (19.9-25.1)   0.284
  EULAR respons 5 year (good/moderate %)   74                 87                 \<0.001   81                 91                 \<0.001
  Remission 5 year (%)                     29                 42                 \<0.001   52                 64                 0.001

RF; rheumatoid factor, DAS; disease activity score, PatGA; patient global assessment, ESR; erythrocyte sedimentation rate, HAQ; health assessment questionnaire, VAS visual analog scale.

P-values denotes the overall significance of differences between groups calculated by Kruskal-Wallis test if continuous or by Chi-square if proportions.

###### 

Odds ratios (95% CI) in multivariate analysis of associations of being in remission at the 5year follow-up and DAS28 at inclusion, HAQ at inclusion or pain at inclusion, controlled for group (group 1 -- included in 1990s, group 2 -- included in 2000s), gender, age, smoking habits, disease duration and RF. DAS28, HAQ and pain were analysed separate due to high correlation.

             DAS28                 HAQ                   Pain                                                                                    
  ---------- --------------------- --------------------- --------------------- --------------------- --------------------- --------------------- ---------
  Group      1                     1                                           1                                           1                      
  2          1.756 (1.414-2.180)   \<0.001               1.749 (1.408-2.173)   \<0.001               1.705 (1.380-2.106)   \<0.001               
  Gender     Women                 1                                           1                                           1                      
  Men        2.652 (2.107-3.339)   \<0.001               2.527 (2.000-3.191)   \<0.001               2.630 (2.099-3.294)   \<0.001               
  Age                              0.988 (0.981-0.995)   0.001                 0.987 (0.979-0.994)   \<0.001               0.985 (0.978-0.996)   \<0.001
  Smoking    Non                   1                                           1                                           1                      
  Smoker     0.739 (0.567-0.964)   0.026                 0.813 (0.623-1.061)   0.127                 0.777 (0.599-1.007)   0.057                 
  Previous   0.946 (0.734-1.219)   0.669                 0.961 (0.744-1.240)   0.757                 0.947 (0.739-1.213)   0.664                 
  Duration                         0.941 (0.908-0.976)   0.001                 0.953 (0.919-0.98)    0.009                 0.956 (0.923-0.990)   0.012
  RF         negative              1                                           1                                           1                      
  positive   0.615 (0.494-0.766)   \<0.001               0.593 (0.476-0.739)   \<0.001               0.638 (0.515-0.790)   \<0.001               
  DAS28                            0.658 (0.601-0.721)   \<0.001                                                                                  
  HAQ                                                                          0.593 (0.496-0.709)   \<0.001                                      
  Pain                                                                                                                     0.991 (0.987-0.996)   \<0.001

###### 

Medical treatment at inclusion and at 5 year follow-up (%).

                          Women   Men                            
  ----------------------- ------- ----- ---- ---- ---- ---- ---- ----
  No Prednisolone/DMARD   19      8     30   14   13   9    28   18
  GC no DMARD             15      3     6    4    19   5    7    3
  MTX\*                   26      62    32   39   26   63   33   45
  SSZ\*                   29      18    6    5    32   18   9    6
  Other mono\*            10      5     10   6    9    2    10   2
  Combination\*           1       3     10   9    1    2    7    11
  Biologics\*             0       1     6    23   0    1    6    15

With or without prednisolone, GC-Glucocorticoids

DMARD; disease modifying anti-rheumatic drug, GC; glucocorticoids, MTX; methotrexate, SSZ; sulphasalazine.
